A role for IFN-gamma from antigen-specific CD8+ T cells in protective immunity to Listeria monocytogenes.
Whether IFN-gamma contributes to the per-cell protective capacity of memory CD8(+) T cells against Listeria monocytogenes (LM) has not been formally tested. In this study, we generated LM Ag-specific memory CD8(+) T cells via immunization of wild-type (WT) and IFN-gamma-deficient (gamma knockout (GKO)) mice with LM peptide-coated dendritic cells and compared them phenotypically and functionally. Immunization of WT and GKO mice resulted in memory CD8(+) T cells that were similar in number, functional avidity, TCR repertoire use, and memory phenotype. The protective capacity of memory CD8(+) T cells from immunized WT and GKO mice was evaluated after adoptive transfer of equal numbers of WT or GKO cells into naive BALB/c mice followed by LM challenge. The adoptively transferred CD8(+) T cells from GKO donors exhibited a decreased ability to reduce bacterial numbers in the organs of recipient mice when compared with an equivalent number of Ag-matched WT CD8(+) T cells. This deficiency was most evident early (day 3) after infection if a relatively low infectious dose was used; however, transferring fewer memory CD8(+) T cells or increasing the LM challenge dose revealed a more pronounced defect in protective immunity mediated by the CD8(+) T cells from GKO mice. Our studies identified a decrease in Ag-specific target cell lysis in vivo by CD8(+) T cells from GKO mice as the mechanism for the decreased protective immunity after LM challenge. Further studies suggest that the lack of IFN-gamma production by the Ag-specific CD8 T cells themselves diminishes target cell sensitivity to cytolysis, thereby reducing the lytic potency of IFN-gamma-deficient LM-specific memory CD8(+) T cells.